MATERIAL AND METHOD
The specimens were examined with a low power magnifier for the presence of lacrimal puncta, and the Cork specimen was dissected by Dr. Fitzgerald and shown at the summer meeting of the Anatomical Society, and will be the subject of a separate report by him. My own specimen had the medially situated soft tissue of the lower orbital region serially sectioned in the coronal plane at ten microns, and was stained with hzematoxylin and eosin. Specimen 1. (T.C.D.1)-A small microcephalic female fretus with a large encephalo-meningoccele extending from the forehead to the lower end of the vertebral column. It had a foot-length of 4.9 cms. from which its age was estimated as twenty-five weeks (Streeter, 1921) . The head was in extreme retraction, and a p.roboscis separated the encephalo-meningoccele from the prominent single eyeball.
The medial ends of the two lower eyelids were separated from each other by a small caruncle, which showed a median verticle raphe dividing it into two halves. A definite punctum was found at the medial end of the right lower lid, and what was thought to represent a punctum was found in a corresponding position on the left lower lid. The lower lids continued round the single eyeball to become continuous with the upper lids without any external canthi. The medial ends of the upper lids showed no signs of puncta, and were separated by a small amount of loose tissue resembling somewhat a caruncle. The single optic bulb showed two distinct oval cornea elongated vertically. The proboscis measured 1.5 cm. long and showed a single blind opening at its tip. -This was a well formed female foetus with a footlength of 6.1 cms. and estimated age of thirty-one weeks. The single eyeball, with single transversely elongated cornea, projected prominently below a proboscis 1.7 cm. long. The roughly circular eyelid which almost surrounded the eyeball ended below in two medial extremities separated by a small caruncle. A punctum was present on each of these extremities. The face below the orbit was flattened and the skin creased transversely; the lips protruded prominently below this flattened area. The proboscis showed a blind inverted U-shaped opening with an external groove on the skin below the partial septum on the lower wall of the opening.
Specimen 5. (U.C.D.2).-This was a female of foot-length 6.3 cms. and estimated age of thirty-two weeks. The anencephalic head was hyperextended on a short spinal column which had marked lordosis in the neck region. Separate upper and lower lids were present on each side. The lower lids were separated by a median caruncle, and puncta were thought to be present but could not be identified with absolute certainty. The single eyeball showed two oval corneae elongated vertically. The skin below the eyeball ended in a deeply sunk widely open mouth region. A thin transverse strip of skin, springing laterally from what seemed to be the outer canthi of the glabrous portions of the upper and lower lips, divided the mouth opening into two parts, one above and one below the strip. The detailed arrangement of the parts could not be ascertained exactly by simple inspection. A proboscis 2.5 cms. long protruded above the orbit.
Specimen 6. (U.C.C.1).-This consisted of the head region of a foetus of about thirty-five weeks gestation. A small central caruncle separated the median ends of the lower lids. Dr. Fitzgerald found two small puncta at the inner ends of these lids during his detailed examination of the specimen, although their presence was at first doubted.
Specimen 7. (Q.U.B.I.)-This was a full-term male infant which had lived for a few hours after birth. Labour had been normal, and the thirty-year-old mother had five previous children all normal. The external appearance of the head was 191
good. The single median eye, with an almost circular cornea, was surrounded by two upper and two lower lids. A central caruncle separated the latter, and puncta were clearly visible at the inner ends of these lower lids when the specimen was first examined a few hours after death. A 2.0 cms. long proboscis projected above the eye. The skin below the orbit was creased transversely and the lips were prominent. The testes had not descended, and the prepuce had failed to develop. Microscopic examination of coronal sections of the soft tissue of the lower orbital margin showed the two puncta, each of which measured approximately 0.24 mm. in diameter, opening downward and medially into rugose canalicule. The latter measured 0.36 to 0.48 mm. in diameter and passed downwards and backwards to meet at approximately 1.34 mm. deep to the surface skin, where they formed a transverse median channel measuring from 0.33 to 0.48 mm. anteroposteriorly and 3.1 mm. transverselv at its widest part. This central duct is not appreciably larger therefore than either of the canaliculi and cannot be regarded as forming a distinct lacrimal sac such as is mentioned by Chatterjee. It continued throughout all the sections available, becoming narrower in the deeper parts. Its final end point was not reached as section of the facial skeleton was not attempted.
The main macroscopic features of the different specimens are summarised in Table I . It will be seen from this table that puncta were present in the lower lids of probably all the specimens, and that a median caruncle separated the lower lids in all cases. A proboscis was present in five and absent in two cases, the cornea was single in three and double in two cases. (Its disposition was undetermined in two cases.) The sex ratio for five cases was, Male to Female equals 2 to 3. The estimated ages ranged from twenty weeks foetal life to full term DiSCUSSION Keibel (1912) states that the work of Fleischer (1906) on the pig and rabbit, and of Matys (1906) on the marmot and pig, made clear the mode of formation of the naso-lacrimal apparatus in man, and that it is the same as that found by Born (1879 Born ( , 1883 and Legal (1881 Legal ( , 1883 to be the case in the Sauropsida and mammals. He holds that Born showed the naso-lacrimal duct to arise as a solid epithelial bud which grows down freely through the mesoderm to the nasal cavity from the conjunctival portion of the lacrimo-nasal groove. The lacrimal canals (or canaliculi) bud out from the solid lacrimal duct, and secondarily acquire connections with the lid margins, and do not represent the original connection of the anlage with the conjunctival epithelium, which is lost. Chatterjee rightly notes that most subsequent workers have based their accounts on that of Born. He seems, however, to have overlooked, or given insufficient thought to, the accounts of Mann (1928) and Frazer (1931) , in which detailed descriptions are given of the mode of overlap of the maxillary process and lower and upper lids.
These authors maintain that there are three parts of a field of buried ectodermwhich give rise to the naso-lacrimal duct, lower, and upper canaliculi respectively. These parts are formed by-the maxillary process ov-erlapping the later-al nasal process, and by medial overgrowths of the lower and upper lids respectively. The buried ectodermal field is covered, therefore, by (a) maxillary overgrowths, and (b) a paraxial overgrowth. Parts of this buried ectodermal field are said to persist as the naso-lacrimal passages, although, owing to a temporary loss of staining properties, there is an apparent break-up of the original ectodermal connection. Ihey maintain that this temporary appearance led previous observers to the conclusion that the passages arose as a secondary epithelial dow^-n growth in the plane of the original epithelial field.
The continued growth of the eyelids, leading to the covering of the eyeball, is probably accompanied by a sinking in of the level of the conjunctival floor, so that. however formed, the lacrimal passages open on puncta on the raised parts of the lids. rhe caruncle, wlhich is formed (Ask, 1907) by the lower canaliculus cutting off the most medial part of the lower eyelid, is thought to sink in at the same time. Chatterjee found distinct evidence of two "punctae lacrimalis" situated in the lower lid of his specimen on either side of a notch and median caruncle, with histological evidence of two inferior canaliculi and two lacrimal sacs. No "lacrimal canal"s or upper puncta were seen. Apart from the absence -of any lacrimal sacs, the microscopic appearance of the present specimen appears to agree with that of Chatterjee. The! macroscopic appearance of two lower lids, each with a punctum, separated by a single central caruncle in the other specimens suggest that the microscopic appearances would be similar. This general pattern can probably be best explained by accepting Frazer's and Mann's views on the normal mechanism of formation of the lower canaliculi, as it seems probable that in cyclopia the maxillary processes meet in the mid-line below the orbit, that the medial ends of the normally growing lids continue growing upwards and medially, burying the canalicular and caruncular fields, and that the absence of a fronto-nasal process between the eyes brings the right and left fields of ectoderm into contact with each other, resulting in a single central caruncle separating two normally situated puncta. The presence of a definite raphe on the surface of the caruncle in Specimen 1, lends support to this view. The buried ectodermal fields would of necessity be continuous where the two maxillary processes meet in the mid line, and so the canaliculi, which develop by a secondary overgrowth of lid material (Mann) , would meet in a common midline duct. The absence of puncta in the upper lids could be explained by assuming that the upper lids were unable to overgrow the misplaced fronto-nasal material in the same way as the maxillary processes were able to overgrow each other in the absence of any definite obstruction to such overgrowth. It may be concluded, then, that the power of forming puncta and canaliculi, and possibly the dilated upper part of the lacrimal duct system, is present in the maxillary processes and is independent of the presence of the lateral nasal process; that is to say, the maxillary process material is self-determining in this respect.SUMMARY 1. The macroscopic appearances of the eyelids in seven cases of human cy-clopia are given.
2. The microscopic appearance of the lower eyelids of one of these cases is given, and it is shown that the lower lacrimal puncta lead to canaliculi which become confluent in the mid-line.
3.-The mechanism whereby these channels are formed is discussed and it is concluded that the maxillary processes are self-determining as regards formation of puncta and canaliculi. EXPLANATION OF FIGURES
In figures 1 to 7, which represent specimens 1 to 7 respectively, the lettering (A), (B), and (C) indicates the general lateral view of the specimen, the face view, and the appearance of the eyelids and eyeball as seen from the front. 
